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@ Watch- und Relnlgtingsmittai. 

@ Das Wasch- und Reinigungsmittet der Erfindung mit 5-70 
Qew.% mindestens etnes Tenstds. 0,1-50 Gew.% mindestens 
eines Geruststoffes sowie ubUchen Waschhtlfsmittein ist 
durch folgende Geruststoffgehaite gekennzeichnet: 
a) 0.1-25 Gew.% eines Copolymers, erhaltlich durch an sich 
bekannte Copoiymerisation folgenderMonomere: 

aa) 40*99.9 Mot-% ethylenisch ungesattigter Carbonsau* 
ren oder deren Aikalisatee der allgemeinen Forme! 
R'(R2)C-C(R3)C00X. 
^ worm X « H. Aikalimetatt; 

^ r2 - H, COOX. CT-C4-Alkyl. Cs-Ce-Cycloalky!. Phenyl oder 
substituiertes Phenyl; 

RV - H. C,-C4-Alkyl, Cs-Ce-CycloalkyI, Phenyl, substituier- 
2 tes Phenyl bedeuten. 
9 Oder deren Anhydride; 

II) bb) 0.1-40 Mol-% ethytemsch ungesattigter Phosphonsauren 

Oder deren Atkalisaize der altgemeinen Fdrmel 
^ R^R5)C-C(R®)P03X2. 
f0 worin X <- H. Atkalimetall; 

^ R^. R^ - H. C,-C4-AIkyl. Cs*Ca-Cycloa(kyl. Phenyl, substituier- 
tes Phenyl: 

O " Ct-C4-Alkyl, Cs-Cg-Cycloalkyl, Phenyl, substituiertes 
Phenyl: 

^ cc) 0-20 Mol-% olefinisch ungesatttgte Verbindungen ohne 
III Carbon- oder Phosphonsauregruppen. 



b) 0-49.9 Gew.% ubtiche Geruststoffe. 

Die Erfindung t>etrim wetterhtn die Venwendung des Co- 
polymers als Geruststoff oder GerOststoffadditiv in Wasch- 
und Retnigungsmittefn. 
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5 V/asch- und Reinigungsmittel 



Ein fur dea Wascherfolg von Wasch- und Reinigungsmitteln 

10 entscheidender Waschmittelinhaltsstoff ist das Pentanatrium- 
triphosphat, Na^P^O^Q, technisch auch Matriumtripolyphosphat , 
NTPP, genannt. Die Verbindung verfugt Uber folgende wirksame 
Ei gens c haft en : 

15 - Komplexierung von Erdalkaliionen, 

- selektive Adsorption an Grenzflachen von Textilsubstrat 
und Schmutz, 

- Verstarkung der Wirkung von Anion-Tensiden, 

- Dispergierung von Pigmentschmutz , 
20 - Alkaiische Reaktion, 

- Pufferwirkung, 

- "Threshold"-Wirkung, 

- Geriistsubstanz fur Vasch- und Reinigungsmittel. 

25 Von besonderer Bedeutung fUr die Reinigungsleistmg heutiger 
Waschaittel sind dabei das Calciumbindevermogen, die Disper- 
gierwirkung sowie der "Threshold"- effekt, worunter man die 
Eigenschaft einer Substanz, im unterstochiometrischen Ein- 
satz die Ausfallung von Hartebildnem zu verzogem bzw. zu 

30 verhindem, versteht. 

Ein unerwunschter Nebeneffekt von NTPP ist, da6 es - neben 
Phosphaten aus anderen Quellen, wie Dlingemitteln, Fakalien, 
Bodenerosion u.a.m. - zuo Phosphoreintrag in die GewSsser 
beitragt. Uberhohte Phosphorkonzentrationen, besonders in 
35 stehenden Und langsam flieQenden GewSssem, kSnnen zu 
Eutrorphierungserscheinungen fuhren. 
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Aus diesem Grund sucht man seit langeo nach vergleichbar gut 
geelgneten Phosphatersatzstoffen. In verschiedenen Landern 
wurden behSrdliche Schritte vmternoamen, um den Einsatz von 
NTPP in Waschmitteln einzuschranken bzw. ganz zu verbieten. 
In der Bundesrepublik Deutachland fUHrte die Phosphatvermin- 
derung bei den Vaschmitteln zu schlechteren Waschergebnissen. 
Insbesondere wurden erhShte anorganische Gewebeinkruatlerungen 
beobachtet; zweifelsohne beeintrSchtlgt eine zu hohe Gewebe- 
InlETUStierung die Gebrauchseigenschaften des Vaschgutes. 

Es bestand also die Aufgabe, Phosphatersatzstof fe zu finden, 
die die Wlrkung des GerUststoffsystems und damit die Wirkung 
des Waschmlttels wieder verbessern. 

15 Es sind viele Substanzen als volliger Oder teilweiser NTPP- 
Ersatz diskutiert worden, z.B. Zeolith A, Trinatriumnitrilo- 
triacetat und Natriumcitrat. Aus verschiedenen Grunden - z.T. 
Skologische Bedenken, mangelnde Wirtschaf tlichkeit, nicbt in 
jeder Beziehung befriedlgende Leistungsfahigkeit - 1st bisher 
20 keine Substanz gefUnden worden, die sich alleln als NTPP- 

Substitut durchsetzen kormte. Vlelmehr ist zunehmend die Mei- 
nung vertreten worden, daB Kombinatlonen von GerUststof fen 
bzw. GerUststoffadditlven optimale Leistungsfahigkeit er- 
brlngen konnen. Als GerUststoffadditive sind dabei Verbin- 
25 dungen zu bezeichnen. die in relativ klelnen Anvendungskon- 
zentrationen Berklichen EinfluB auf das Geruststoff system 
ausUben. 

Die Erfindung betrifft ein Wasch- und Reinigungsmittel mit 
30 5 bis 70 Gev% mindestens elnes Tensids, 0,1 bis 50 Gev% 
mindestens eines GerUststoffes sowie ublichen Waschhllfs- 
stoffen, welches gekennzeichnet ist durch folgende GerUst- 
stof fgehalte : 

35 a) 0,1 bis 25 Gey% eines Copolymers, erhaltlich durch an 
sich bekannte Copolymerisation folgender Monomere: 
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aa) 40 bis 99,9 M0IS6 ethylenisch ungesSttigter Carbon- 
sauren oder deren Alkalisalze der allgemeinen For- 
mei R^(R^)C=C(r5)C00X, 
worin X :s H, Alkalimetall; 

H, COOX,C^-C^-Alkyl, Cg-CQ-Cycloalkyl , 
Phenyl oder substituxertes Phenyl; 
r\ ^ H, C^-C^-Alkyl, Cg-CQ-Cycloaikyl, 
Phenyl, substituiertes Phenyl be- 
deuten, 
Oder deren Anhydride; 

bb) 0,1 bis 40 Kol% ethylenisch ungesattigter Phosphon- 
sauren oder deren Alkalisalze der allgemeinen Pormel 

R^(r5)C«C(R^)P0jX2, 
worin X = H, Alkalimetall; 

R^, r5 = H, C^-C^-Alkyl, C^-CQ-Cycloalkyl, 

Phenyl, substituiertes Phenyl; 
R^ = c^-C^-Alkyl, Cj-CQ-Cycloalkyl, Phenyl, 
substitxiiertes Phenyl; 

cc) 0-20 Mol?6 olefinisch ungesattigte Verbindtmgen ohne 
Carbon- Oder PhosphonsSuregruppen. 

b) 0 bis 49,9 Gew«4 ubliche GerQststoffe. 

Die Erfindung betrifft ebenso die Verwendung eines Copoly- 
mers, erhSltlich durch an sich bekannte Copolymerisation 
folgender Monomere: 

a) 40 bis 99,9 Mol% ethylenisch ungesSittigter Carbons^uren 
Oder deren Alkalisalze der allgemeinen Pormel 
R^(R^)C= C(R^)C00X, 
worin X = H, Alkalimetall; 

R^ = H, COOX, C-j-C^-Alkyl, C ^-CQ-Cycloalicyl , Phenyl 

Oder substituiertes Phenyl; 
r\ R^ =''H, C^-C^-Alkyl, Cj-Cg-Cycloalkyl, Phenyl, 
substituiertes Phenyl bedeuten 
Oder deren Anhydride; 



b) 0,1 bis 40 ethylenisch ungesSttigter Phosphonsauren 
Oder deren Alkalisalze der allgemeinen Formel 

R^(R5)C=C(R^)P03X2r 
vorin X = Alkalimetall; 

R^»r5 = H, C^-C^-Alkyl, Cg-CQ-Cycloalkyl , Phenyl, 

substituiertes Phenyl; 
R^ 3> C^-C^-Alkyl, Cj-CQ-Cycloalkyi, Phenyl, substi- 
tuiertes Phenyl; 

c) 0-20 Mol% olefin! sch ungesattigte Verbindungen ohne 
Carbon- oder Phosphonsauregrtippen; 

als Gerttststoff oder Gerilststoffadditiv in Wasch- und Reini- 
gungsni tt eln . 

Vorzugsweise werden 65 bis 98 M0I56 ethylenisch tongesattigte 
Carbonsatiren, 2 bis 30 Mol?6 ethylenisch ungesattigte Phos- 
phonsauren und 0 bis 5 M0I96 andere olefinisch ungesattigte 
Verbindungen zu den erf indungsgemaB eingesetzten Copolymeren 
polymerisiert. Diese Copolymeren der Erfindung werden als 
GerUststof f e bzv. Gertlststoff additive bevorzugt zusammen mit 
Pentanatriumtriphosphat, Zeolith A oder Trinatriumnitrilotri- 
acetat als weiteren GerUststoffen in die Vasch- und Reinigungs- 
mittel eingearbeitet. 

Zur Darstellung der Copolymere werden als ethylenisch unge- 
sattigte CarbonsSuren bzw. als deren Anhydride bevorzugt 
AcrylsStire, Methacryls^ure , Vinylessigsaure oder Maleinsaure- 
anhydrid, als ethylenisch ungesattigte Phosphonsauren bevor- 
zugt 1-Phenylvinyl-1-phosphonsaure oder Propen-2-phosphon- 
s^ure eingesetzt. Die Copolymerisierung anderer olefinisch 
ungesattigter Verbindungen ohne Carbon- oder Phosphonsaure- 
gruppen ist nicht erforderlich, doch konnen z.B, Ethylen, 
Butadien, Chloropren, Acrylamid, Methacrylamid, Acrylamidosul- 
fonsaure, Vinylsulf onsaure , Allylsulf onsSure , Viny lace tat, 
Hydroxyethyl- oder -propylacrylat , Vinylglykol oder (Meth) 
acrylsauremethylester mit einpolymerisiert werden. 
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Die erfindungsgemaQ als GerUststoff fxingierenden Copolymere 
weisen zugleich den Charakter polymerer Carbonsauren und 
von PhosphonsSuren auf und entfalten ihre hervorragenden 
inkrustierungsinhibierenden und dispergierenden Eigenschaften 
mit verschiedenen Geruststoff systemen gleichermaflen, z.B. in 
Kombination mit NTPP und Zeolith A, 

Die monomeren ethylenisch ungesSttigten Carbonsauren sind im 
aligemeinen groQtechnisch verfugbare Produkte; die monomeren 
ethylenisch ungesattigten Phosphonsauren sind in einfacher 
und wirtschaftlicher V/eise z.B- durch Umsetzung von Ketonen 
Qit Phosphortrichlorid (DE-OS 33 23 392) oder mit Tetraphos- 
phorhexoxid (DE-OS 31 25 329 und DE-OS 32 10 419) erhaitlich. 

Die DE-OS 18 01 411 beschreibt die Verwendung von wasserlos- 
lichen Salzen organischer Polymerverbindungen, die Phosphon- 
und Carbonseluregruppen in den Seitenketten enthalten, als 
alleinige Geruststoffe in Wasch- und Reinigungsmitteln- Als 
Phosphonsauremonomer dient dabei die Vinylphosphonsaure. Die 
alleinige Anwendung dieser Geruststoffe ist jedoch wirt- 
schaftlich nicht durchfiihrbar. 

Die Herstellung der erf indungsgemaB als Geruststoff fungieren- 
den CopQlymere aus den genannten Monomeren durch radikalische 
Polymerisation ist an sich bekannt oder kann nach vergleich- 
baren Vorschriften durchgefuhrt werden (vgl. z.B, DE-OS 
24 55 624, Beispiel 10; DE-OS 18 01 411, Seite 5). 

Die erfindungsgemaB in den Wasch- und Reinigungsmitteln ent- 
haltenen Geruststoffe konnen in ublicher Weise durch Sprlih- 
trocknen, Mischen oder Sprlihnebelmischverf ahren in die Wasch- 
und Reinigungsmittel eingearbeitet werden. Ein weiterer Vor- 
teil der Geruststoffe bzw. GerUststoffadditive gemSfl der Er- 
findurig ist ihr Beitrag zum "anti-caking" , d.h. zur Verhin- 
derung von Entmischungserscheinungen in Waschmittelslurries , 
die. reich an nicht- ionischen Tensiden sind. 
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Die erfindinxgsgemaBen Wasch- und Reinigungsmlttel zeichnen 
sich durcli hervoi*ragende Waschergebnisse aus. Sie haben ein 
ausgesprochen hohes CalciumbindevermSgen sowie axisgezeichnete 
Dispergier- imd Thresholdwirkung, so da0 man iimen neben der 
5 inkrustlerungslnhibierenden Wirkung deutliche vergrauungsin- 
hlbierende Eigenschaften zuschreiben muB. 

Das Vasch- und Reinigungsmittel der Erf indung enthMlt als 
Tenside bevorzugt solche anionischer, zwitterionischer 
10 (ampholytischer) oder nichtionischer Natur. 

Unter anionischen Tensiden sind die wasserloslichen Salze 
hOherer Fettsauren oder Harzsaturen, vie Natriiim- oder Ka- 
lliamseifen von Kokos-, Palmkem- oder RUbol sowie von Talg 

15 und Gemlschen davon zu verstehen. Weiterhin zahlen dazu 

hohere alkylsubstituierte, aromatische Sulfonate, wie Alkyl- 
benzolsulfonate niit 9 bis 14 C-Atomen im Alkyirest, Alkyl- 
naphthalinsulfonate, Alkyltoluolsulf onate , Alkylxylolsulfo- 
nate oder Alkylphenolsulf onate ; Fettalkohoisulf onate 

20 (R^CH^-O-SOjNa; R = C^^^^y) oder FettalkoholethersxiLf ate, 

wie Alkalilaurylsiafat oder Alkalihexadecylsulf at , Trietha- 
nolamlnlaurylsulf at , Natrixim- oder Kaliumoleylsixlfat, Na- 
trium- Oder Kaliumsalze von mit 2 bis 6 Mol Ethylenoxid 
ethoxyliertem Laurylsiafat. Weitere geeignete anionische 

25 Tenside sind sekundSxe lineare Alkansulf onate sowie «c-01ef in- 
sulfonate lalt einer KettenlMnge von 12-20 C-Atomen. i 

Unter nichtionlschen Tensiden sind solche Verbindungen zu 
verstehen, die eine organische, hydrophobe Gruppe sowie ei- 

50 nen hydrophilen Rest axifweisen, z.B. die Kondensationspro- 
dukte von Alkylphenolen oder hoheren Fettalkoholen mit 
Ethylenoxid, die Kondens at ionspro dukte von Polypropylengly- 
kol mit Ethylenoxid oder Propylenoxid, die Kondensations- 
produkte von Ethylenoxid mit dem Reaktionsprodukt aus Ethylen- 

55 diamin und Propylenoxid, sowie langkettige tertiSLre Amin- 
oxide ( 1^3 ). 

^12^5 - f - ^ 
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SchiieBlich iunfassen Tenside mit zwitterionischem (ampho- 
lytischen) Charakter folgende Verbindungen: 
Derivate von aliphatischen, seicundarea und tertiaren Aminen 
Oder quaternaren Animoniumverbindungen mit 8 bis 18 C-Atomen 
und einer hydrophilen Gruppe im aliphatischen Rest, wie 
Z.3. Natrium- 3-dodecylaminopropionat, Natrium- 3-dodecy I- 
aminopropansulf onat , 3- ( N , N-Dimethyl-N-hexadecyl-amino ) - 
propan-1-sulfonat oder Fettsaureaminoalkyl-N,N-dimethyl- 
acetobetain, wobei die Fettsaure 8 bis 18 C-Atome und der 
Alkylrest 1-3 C-Atome enthalt. 

Als GerUstsubstanzen fur die Waschmittei gemaB der Erf indung 
eigneh sich scttwach SaUer, neutral Oder alkalisch reagieren- 
de anorganische oder organ ische Salze, insbesondere anorga- 
nische oder organische Komplexbildner. 

Brauchbare, schwach sauer, neutral oder alkalisch reagieren- 
de Salze sind beispielsweise die Bicarbonate, Carbonate oder 
Silikate der Alkalien, weiterhin Mono-, Di- oder Trialkali- 
orthopbosphate, Di- oder Tetraalkalipyrophosphate , als Kom- 
plexbildner bekannte Metaphosphate , Alkalisulfate sowie die 
Alkalisalze von organischen,nicht kapillaraktiven, 1 bis 8 
C-Atome enthaltenden Sulfonsauren, . CarbonsSLuren und Sulfo- 
carbonsauren. Hierzu gehoren beispielsweise wasserlosliche 
Salze der Benzol-, Toluol- oder Xylolsiilf onsaure , wasserlSs- 
liche Salze der Sulfoessigsaure, Sulf obenzoesaure oder Salze 
von Sulfodicarbonsauren sowie die Salze der Essigsaure, 
Milchsaure, Zitronensaure , VTeinsaure, Oxydiessigsaure 
(KOOC-CH^-O-CH^-COOH) , Oxydibemsteinsaure , 1 , 2 , 3 » 4-Cyclo- 
pentantetracarbonsaure, Polyacrylsaure und PolymaleinsSure . 

Als komplexbildende GerUstsubstanzen eignen sich auch die 
schwach sauer reagierenden Metaphosphate sowie die alkalisch 
reagierenden Polyphosphate, insbesondere das Tripolyphosphat. 
Sie konnen ganz oder teilweise durch organische Komplexbild- 
ner ersetzt werden. Zu den organischen Komplexbildnem gehc- 
ren beispielsweise Nitrilotriessigsaure, Ethylendiamintetra- 
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essigsaure , N-Hydroxy ethyl e thy 1 endl am Intr i e s s 1 gsaur e , Poly- 
aUrylen-polyamin-N-polycarbonsauren und andere bekannte 
organiache Komplexbildner, wobei auch Kombinationen ver- 
schledener Koarplexbildner eingesetzt verden konnen. 

WaschhllXsstoffe gemaB der Erfindung umfassen Prodxikte wle 
die Alkali- Oder Ammoniumsalze der Scfavef elsaure, Kiesel- 
s^urer Kohlensaure , BorsSxire, Alkylen-, Hydroxyalkylen- 
oder Amlnoalltylenphosphonsaiire: sowte Blelchmittel, Stabili- 
satoren fiir Peroxidverblndimgen (Bieicfaniittel) und wasser- 
losllche organische Komplexbildner. 

Im elnzelnen gehoren zu den Bleichmitteln Natriumperborat- 
mono- Oder tetrahydrat, die Alkalisalze der Peroxomono- 
Oder Peroxodischwef elsaure , die Alkalisalze der Peroxodi- 
phosphorsaure (H^P2^8^ * atabilisator fur diese Bleich- 
mlttel fungiert z.B. wasserlosliches, gefailtes Magnesium- 
silikat. Organische Komplexbildner sind die Alkalisalze der 
Iminodiessigsaure, Nitrilotriessigsaure , Ethyl endiamintetr a- 
essigsauire , Methylendiphosphonsaure , 1 -Hydroxy e than- 1,1- 
dlphosphons^ttre und NitrilotrismethylenphosphonsSuare. 

Waschhillfsstoffe, die das Schmutztragevermogen von Wasch- 
flotten erhohen, vie Carboxymethylcellulose, Carboxymethyl- 
stSrke, Methylcellulose oder Copolymere von Maleinsaurean- 
hydrid mit Methyl vinylether, Schaumregulatoren, wie Mono- 
und Dialkylphosphorsaureester mit 16 bis 20 C-Atomen im 
Alkylrest sowie optische Aufheller, Desinf izienzien und/ 
Oder proteolytische Enzyme konnen ebenlalls zusatzliche Be- 
standtelle des weichmachenden tfaschmittels sein. 

Beispiel 1 - (Herstellung von Acrylsaure-1-Phenylvinyl-1- 
phosphonsSure-Copolymer analog dem Stand der 
Technik) 

In einem 2-lJLter-Mehrhalskolben mit Ruhrer, Ruckf lufikiihler, 
Therm6meter und Tropftrichter werden 216 g (3 mol) Acryl- 
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saure und 110,4 g (0,6 mol) l^Phenyivinyl-1-phosphonsaure in 
326 ml Wasser unter Inertgasatmosphare zxm Sieden erhitzt* 
Innerhalb von 18 h werden 15 g Kaliumperoxidisulfat als 
5 5aige waBrige Losung zugetropft. 

Als Frodukt erhalt man 952 g einer waQrigen, viskosen Lcsung, 
die laut P-NMR-Spektroskopie frei von monomerer 1-Phenyl- 
vinyi-l^phosphonsSure ist. 

Beispiel 2 - (Kerstellung von Acrylsaure-Propen-2-phosphon- 
saure-Copolymer analog dem Stand der Technik) 

In einer Apparatxir analog Beispiel 1 werden 240 g (3f3 mol) 
Acrylsaure und 40,3 g (0,33 mol) Propen-2-phosphonsaure in 
500 ml Wasser zom Sieden erhitzt. Durch Zugabe von 5 ml 
556iger Kali\iinperoxidis\ilfat-L5sung als Radikalstarter wird 
die Polymerisation in Gang gesetzt. Kach 15 min. erhalt man 
780 g einer viskosen, farblosen Losung, deren Restmonomeren- 
Gehalt an Propen-2-phosphonsaure ^^P-NMR-spektroskopisch be- 
stimmt wird* 90 % der eingesetzten PhosphonsSure liegen poly- 
mergebunden vor. 

Beispiel 3 - Labortest Calciumbindevermogen 

Ermittelt wurde die Menge Komplexbildner in Form des bei pH 
10 vorliegenden Natriumsalzes, die znm Wiederauilosen einer 
gegebenen Menge an frisch gefalltem CaCOj-Niederschlag erfor- 
derlich ist. Diese Methode ist im Gegensatz zur z.B. Calcium- 
sensitiven Elektrode auch bei erhohter Temperatur einsetzbar. 
Bleibt die Losxrng bei gleichen Mengenverhaltnissen wie bei 
20^C aucb bei 60^C klar, so gilt der 20-°C-Wert auch fur die 
erhohte Temperatur • Die Methode ist mit einem Fehier in der 
Groflenordnxing von - 5 96 behaftet, da die Titrationsgeschwin- 
digkeit das Titrationsergebnis beeinfluBt. Die resultierenden 
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Zahlenwerte geben also nxir einen Hinweis auf die GroBen- 
ordnung des Calciumbindevermogens • Im allgemeinen nlinmt das 
Calciumblndevermdgen mit steigender Temperatur ab. 
Die Ergefanlase sind in Xabelle I dargestellt. 

5 

Bel spiel 4 - Labortest Dispergierverhalten 

In einem Hartglasbecher warden in 100 ml Wasser von 23^d, 
10 das mit Natronlauge axif pH 10 eingestellt war, 0,2 g des 
zu prlifenden Dispergiermittels vorgelegt und 0,5 Gew96 Ei- 
senoxid-Pigment (Bayferrox^ 130) zugegeben. Es wurde 
5 min. mit 2 000 UpM mit einem Sagezahnriihrer von 40 mm 
Scheibendurchmesaer dispergiert. Fur die vorliegenden Ver- 
15 suche vurde gegebenenfalls der pH nochmal auf 10 nachge- 
steilt. 30 ml der Dispersion warden in einen PVC-Becher 
gegeben, ein Filterpapierstreif en (mittel- bis weitporig, 
90 g/m^) eingehangt und die Flussigkeitssaule 2 h aufstei- 
gen gelassen. Je nach Mitwandem des Pigments vurde die 
20 Benotung 1 (sehr gut), 2 (gut), 3 (mSflig), 4 (schlecht) 
vorgenommen. Die Ergebnisse sind Tabelle I zu entnehmen. 

Belspiel 5 - "Threshold"-Test 

25 

Die Thresholdwirkung kann durch Streulichtmessung (TYNDALL- 
Effekt) sichtbar gemacht werden. Zur Messvmg eingesetzt wer- 
den CaCOj-TrUben, die durch Vereinigen von 
225 ml Vasser (56^ d CaCl2 Harte) 
30 mit 25 ml NaHCO^-Losung (Molverhaltnis CaCl^ : NaHCOj = 

1:1.15) 

in Gegenwart von 80 ppm Priifsubstanz hergestellt werden. Bel 
Raiimtemperatur wird dann mittels eines Streulichtphotometers 
der Triibungsverlauf verfolgt imd beurteilt. 
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Die 3eurteilung erfolgt nach folgender Notenskala 

Note 4 (schlecht) - Blindprobe 

3 (maaig) - deutliche Verringerung des TrUbungs- 

niveaus gegeniiber Blindwert 
2 (gut) - Auftreten der Triibung nach deutlicher 

Verzogerung bzw. stark reduzierte 

Triibiing 

1 (sehr gut) - keine Triibung innerhalb von 45 min. 
Die Srgebnisse sind in Tabelle I wiedergegeben, . 

Beisoiel 6 - Waschversuch 



Verschiedene Testgewebe (Frottee, EMPA-Baumwolle (EMPA ^ 
EidgenSssiche Materialpriifungsanstalt St. Gallen, Schweiz), 
WFK-Baumwolle (WFK = Vaschereiforschung Kr ef eld ),V/FK- Poly- 
ester/Baumwolle , Doppelripp) warden 20-mal bei 95^C und 
20 18^ d mit einem Versuchswaschmittel A folgender Zusammen- 

setzung gewaschen (Dosienmg oe 150 g Vor- und Hauptwasche) j 

NTPP 22,0 

25 Aikyibenzolsulfonat 7,0 

Nichtionische Tenside 4,0 

Seife 3,5 

Carboxymethylcellulose 1,5 

Ethylendiamintetraacetat (EDTA) 0,2 

30 Optischer Auflieller 0,2 

Enzyme 0,25 

NaBOj • 4 H^O 20,0 

Na-Disilikat 5»0 

Mg-Silikat 2,0 

35 Na^SO^ 34,35 
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AnschlieBead wurde durch Veraschung bei SOO^C die anorga- 
nische Gewebeinkrustierung ermittelt. 

Durch Viederholung des Versuches unter Zugabe von 1 G€W% 
5 Copolymer Acrylsaure/ 1 -Phenylvinyl-1 -phosphonsaure ( ACS /PVP ; 
Molverhaltaais 10 : 1), bezogen auf die Vfaschmittelmenge , 
konnte die anorganiscbe Gevebeinkrustierung deutlich ge- 
senkt verden (Tabelle II). 

10 

Beispiel 7 - Waachversuch 

EMPA-Baunwolle wie in Beispiel 6 wurde 25-mal 
bei 60*^C und 18^ d niit einem Versuchswaschmittel B der 
15 folgenden Zusammensetzung gewaschen (Dosierung 160 g, nur 
Klarvasche) : 



(Gev^) 

NTPP 25 

20 ZeoUth A 15 

Soda 1 , 7 

Natriumperborat-Tetrahydrat 22 
Anionische Tenside 8,4 
Nicbtionische Tenside 3,6 
25 Seifen 3,3 



Die anorganlsche Gewebeinkrustierung wurde dxirch Veraschen 
bei BOO^C ermittelt. Der Versuch wurde wiederholt in Gegen- 
wart von 1,6 Gewjfi Copolymer gemSB Beispiel 2, bezogen auf 
30 die Waschmittelmenge, wodurch fast die gleiche Senkung der 
Gewebeinkrustierung erreicht wurde wie durch Zusatz von 
3,1 Gew^ Natriumnitrilotriacetat (NTA) (Tabelle II). 
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Beispiel 8 - Waschversuch 

Ein noch besseres Ergebnis wurde bel Versuchswaschmittel B 
erreicht durch Zusatz von 1,6 Gew?6 Copolymer Acrylsaure-i- 
Phenylvinyl-1-phosphonsaure (ACS/PVP; Molverhaltnia 10 : 1 

(Tabelle II). 
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Vasch- und Reinigungsmittel 



PatentansprQche : 

1. ¥asch- und Reinigungsmittel mit 5 bis 70 Gew$6 mindestens 
elnes Tenslds, 0,1 bis 50 Gew56 mindestens eines Gerust- 
stoffes sowie ublichen Waschhilf sstoff en, gekennzeichnet 
durch folgende Geruststoffgehalte: 

a) 0,1 bis 25 Gew% eines Copolymers, erhaltlich durch an 
sich bekannte Copolymerisation folgender Monomere: 

aa) 40 bis 99,9 Mol % ethylenisch ungesattigter Carbon- 
sauren Oder deren Alkalisalze der allgemeinen For- 
mel R^(R^)C=C(r5)C00X, 
vorln X = H, Alkalimetall; 

R^= H, COOX,C.-C^.Alkyl, C^-CQ-Cycloalkyl, 

Phenyl oder substituiertes Phenyl; 
r\ R^ = H, C-j-C^-Alkyl, Cj-CQ-Cycloalkyl, 
Phenyl, substituiertes Phenyl be- 
deuten, 

Oder deren Anhydride; 

bb) 0,1 bis 40 M0I9C ethylenisch ungesattigter Phosphon- 
sfiuren oder deren Alkalisalze der allgemeinen Fornel 

R^(r5)c=C(R^)P03X2, 
worin X = H, Alkalimetall; 

R^, R^ = H, C-j-C^-Alkyl, C^-Cg-Cycloalkyl, 

Phenyl, substituiertes Phenyl; 
R = C^-C^-Alkyl, Cj-Cg-Cycloalkyl. Phenyl, 
substituiertes Phenyl; 
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translation of European Patent Application 0 161 596 A2 

Filed May 4, 1985 with priority of May la, 1984, DE-.34 

18 494 

Inventors: Grosse et al 
Assigned to Hoechst AG, Frankfurt 

(54) Washing and Cleaning Agent 

(57) The washing and cleaning agent of. the invention, 
having 5 to 70 v/eight % of at least one surfactant, 0,1 to 50 
weight % of at least one builder/ and conventional, washing 
adjuvants, is characterized. by. the following builder 
contents: 

a) 0»1 to 25 weight % of a. copolymer^ which can be 
obtained by copolymerizatidn, known per se, of the following 
inonomers: 

aa) 40 to 99.9 Mol % of ethylenicalLy 
unsaturated carboxy lie acids or their alkali salts having the 
general formula R^(r2)C = C(R^)COOX , 

in which X stands for alkali metal; .r ^* . 

r2 stands for H, COOX, to C4 alkyl, C5 to Ca • 
cycloalkyl, phenyl, or substituted phenyl ; 

r3 stand for H, .Ci to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

bb) 0.1 to-4G Mol % of. ethylenically 
unsaturated phosphonit: acids or their alkali salts having the 
general formula R'^CR^jC = C(R^)P03X2, 

in which X stands for K, al.kali metal; 

R**, r5 stand for C]. to C4 alkyl, C5 to Cg 
cycloalkyi, phenyl, or substituted phenyl ; 
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Stands for to C4 alkyl, C5 to Cg cycloalkyl, 
phenyl, or subi^tituted phenyl;. 

cc) 0 to 20 Mol % olefinically unsaturated 
compounds without carboxylic or phbsphonic acid groups, 
b) 0 to 49.9 \veight % conventional builders. 
The invention also pertains to the use of the copolymer 
as a builder or builder additive in washing and cleaning 
agents. 
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WASHIWG AND CLEAMTNG AGENT . 

One detergent ingredient that is . decisive for successful . 
washing with washing and cleaning agents is pentasodium. 
triphosphate, ^^^s^30iOf also known industrially as jsodii.um * 
tripolyphosphate or NTPP. The compound has the following 
effective properties: 

- complexing of alkaline earth ions, 

- selective adsorption at boundary faces of the text ile 
substrate and dirt, 

reinfcrcing the action of anion surfactants/ " • 

- dispersion of pigraent soil/ . ■ • 

- alkaline reaction/ 
~ buffer action, 

- "threshold" action, 

- builder , for v/ashing and, cleaning agents. 

Of particular significance in the cleaning power of 
modern detergents are the calcium binding capacity, the diispersipn 
action, and the "threshold" effect, which is understood to - 
mean the property of a substance, used in a substoichibmetric ; 
rat:ip, of delaying or hindering the settling out of hardness . 
salts. 

Ono undesired sid^ effect of NTPP is that - along With . 
phosphates fron other sources, such as fertilizers , feces., 
soil erosion, and inay others - it contributes to introducing . 
phosphorus into bodies of water. Excess phosphorus ' 
concentrations, especially in stagnant and slow-flowing 
bodies of v;ater, can lead to eutrophication. 

For this reason, 'coniparably v;ell suited substitutes", for - ' 
phosphates have long been sought, In various countries/ 
official strips nave been taken to limit or entirely forbid ' 
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the use of NTPP in detergents. - • 

In the Federal Republic of Germany, lowering the . ■ ' 
phosphate content in detergents iheant poorer results from 
washing- In particular, increased .inorganic fabric 
incrustation was observed; there is no doubt that /excessive . 
fabric incrustation nakes the washed product less useful 4 

It was accordingly the object to find phosphate 
substitutes that improve, the action 6f the. builder, sys^eiti . and. 
thus the action of the detergent again.. 

Many substances have been discussed as a conpleteypr / 
partial substitute for NTPP^ examples being zeolite A> . 
trisodiuTti nitrilotriacetate and sodium citrate. FoV .various .. 
reasons - in part, ecological concerns, lack of econoiray;;:. 
performance that is not satisfactory in evbry respect untii 
now no substance has been found that by itself could be., i '. 
successful as an NTPP s^ubstitute. On the contrary, the-. . 
opinion v/as incre^isingly expressed that, coiubinacions bfi :•' 
builders or builder additives could lead to optimal 
performance. Compounds that in relatively, low usage .... ■; 
concentrations exert pronounced influence on the builder . 
system are known as builder additives . . 

- The invention relates to a waishing and cleaning agisht/.. 
having 5 to 70 weight % of at least one surfactant, O.i.^ to 50 
weight % of at least one builder, and "conventional washing^^.l^ 
adjuvants, which is characterized by the f 9I lowing ^ bixtl^er ' v 
contents: / 

a) 0.1 to 25 v;eight % of a copolynier, which can' b^- . 
obtained by copolymerization, known per se, of the ; following \ 
monomers: . 

aa) 40 to 99.9 Kol % of .ethylehically. . ' ; 
unsaturated carboxylic acids or their, alkali salts haVing-the 

general formula R^(R^)C -» C(R^)COOX> : ^ 
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in Which X stands for K, alkali metal; 

r2 stands for H, COOX, to C4 alkyl, C5 jto C3 ... 
cycloalkyl, phenyl, or substituted phenyl; 

R^, r3 stand for H, Ci to C4 alkyl, C5 to Cg 
cycloalKyi, phenyl, or substituted phenyl ; 

or anhydrides thereof; . 
bb) 0.1 to 40 Kol % of ethylenically 
unsaturated phosphonic acids or their alkali salts having the 
general formula R^(r5)c = C(R^)P03X2, 

in which X stands for H, alkali metal;' 

R^, r5 stand for H, Ci to C4 alkyl, C5 to C3 
cycloalkyl, phenyl, or substituted phenyl; 

p/' stands for to C4 alkyl, C5 to Cq eye lea Iky 1 ^. * 
phenyl,- or substituted phenyl; 

cc) 0 to 2b Mol % olefinically unsaturated 
cbwpbunds without carboxylic or phosphonic acid groups. 

b) 0 to 49*9 weight % conventional builders. . 

The invention also pertains to the uise as a builder or 
builder additive, in v/ashing and cleaning agents, of a 
copolymer, which can be obtained by copolymerization, known 
per se, of the following monomers: 

/ a) 40 to 99,9 Mol % of ethylenically unsaturated •"; 
; carboMylic acids or their alkali salts haying the general" 
formula R-(r2)c - C(R^)COOX, 

in which X stands for H, alkali, metal ; 

r2 stands for H, COOX, to C4 alkyl, C5 to Cs- 
oycloalkyl, phenyl, or substituted phenyl; 

, stand for H, to C4 alkyl, C5 to C3 • . 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

b) 0.1 to 40 Mol % of ethylenically unsaturated 
phosphonic acids or their alkali salts having the general 
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formula R^(r5)c = C{R^)P03X2/ 

in which X stands for H, alkali metal? 

R"^, r5 stand for H, Ci to C4 alkyl, C5 to Cs 
cycloalkyl, phenyl, or substituted phenyl; 

stands for Cx to C4 alkyl, C5 to Cq cycloalkyl, 
phenyl, or substituted phenyl; 

c) 0 to 20 Mol % olafinically unsaturated compounds 
without carboxylic or phosphonic acid groups. 

Preferably, 65 to 98 Mol % of ethylenically unsaturated 
carboxylic acids, 2 to 30 Mol % of ethylenically unsaturated 
phosphonic acids and 0 to 5 Mol % of other olefinically 
unsaturated compounds are polymerized to form the copolymers 
used according to the invention. These copolymers of the 
invention are incorporated as builders or builder additives, 
preferably together with pentasodium triphosphate, zeolite A 
or trisodium nitrilotriacetate, as further builders intb^ the 
waiahing and cleaning agents. 

To prepare the copolymers, preferably acrylic acid,. - 
methacrylic acid, vinyl acetic acid or maleic acid anhydride 
are used as ethylenically unsaturated carboxylic acids or: . 
their anhydrides, and preferably 1-phenylvinyl-l-phosphonic 
acid or prppene-2-ph03phonic acid is uised as ethylenically - 
unsaturated phosphonic acids. The colymerizatlon of other 
olefinically unsaturated compounds without carboxylic or : 
phosphonic acid groups is unnecessary, although for instance 
ethylene, butadiene, chloroprene, acrylamide, methacryi amide, 
acrylamidosulf onic acid, vinylsulfonlc acid, allylsulfonic 
acid, vinyl acetate, hydroxyethyl acrylate or hydroxypropyl . 
acrylate, vinyl glycol, or methyl (raeth) acrylate may also.be . 
incorporated by polymerization* 

The copolymers functioning according to the invention 
as builders at the same time have the character of polymeric 
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carboxyiic acids and phosphonic . acids, and they develop their 
excellent incrustation-inhibiting and dispersing properties 
equally with various builder systems, such as in combination 
with NTPP and seolite A, . 

The mononeric ethylenically unsaturated carboxyiic 
acids are In general products available on a large industrial 
scale; the monomeric ethylenically unsaturated phosphdnic ' 
acids are easily and economically obtainable, for instance. -by 
reacting ketones with phosphorus trichloride (German 
Published Patent Application DE-OS 33 23 392) or with 
tetraphosphorus hexcxide (German Published Patent 
Applications OE-OS 31 25 329 and DE-OS 32 10 419>. 

DE-OS IS 01 411 describes the use of water-soluble 
salts of organic polymer compounds . that contain phosphdnic 
•and carboxyiic acid groups in the side chains as general 
builders in washing and cleaning agents. Vinyl phosphdnic. 
acid serves as the phosphonic acid. monomer here. Using this 
builder alone, hov;ever, is not commercially fea&ible. 

The production of the copolymers, functioning according 
to the invention as builders, from the aforementioniad. 
monomers by radical polymerization is known per se or can.be 
performed by comparable recipes (see for instance DE-pS 24 55 
624, Example 10, and DE-OS is 01 411, page 5). 

The builders contained according to the invention in- 
the washing and cleaning agents may be incorporated -intd the- 
washing and cleaning agents in the usual way by spray drying, 
mixing, or a spray mist mixing process. Another advantage of 
the builders or builder additives according to the invention 
is their contribution to ''^anti-caking" / that is, to prevent 
demixing phenomena in' detergent slurries that are rich in. 
nonionic surfactants. 

The washing and cleaning agents according to the ' 
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invention are distinguished by excellent outcomes of washing. 
They havs a markedly high calcium binding capacity as well as 
excellent dispersing and threshold action, so that long with 
their incrustation-inhibiting action, pronounced graying- 
inhibiting properties inust be ascribed to thetn. 

The washing and cleaning agent of the invention 
contains as surfactants preferably those of an. anionic, 
amphionic (anpholytic) or nonionic nature. 

Anionic surfactantis are understood to mean the water- 
soluble salts of higher fatty acids or colophonic acids such 
as soda or potash soaps from coconut, palm kernel or rapeseed 
oil as well as from tallow, and mixtures thereof. .Also 
included in this tern are higher alkyl-substituted aromatic 
sulfonates, such as alkyl benzene sulfonates with from* 9 to' 
14 carbon atoms in. the alkyl radical, alkyl naphthalene 
sulfonates, alkyl toluene sulfonates, alkyl xylene:— 
sulfonates, or alkyl phenol sulfonates; fatty alcohol 
sulfonates (R-CH2-0-S03iN'a ; R = C12-17) or fatty alcohol ether 
sulfates, such as alkali lauryl sulfate or alkali hexadecyl 
sulfate, triethanclaniine iauryl sulfate, sodium or potassiuiri 
oleyl sulfate, sod lun or potassium. salts of lauryl sulfate* 
ethoxylated with from 2 to 6 r4ols of ethylene oxides.. Other 
suitable anionic surfactants are .secondary linear alkanie 
sulfonates? as well as a-olefiri sulfonates with a chain length . 
of 12 to 20 carbon atoms. 

Nonionic surfactants are understood to be those 
compounds that have an organic hydrophobic. group as well as. a 
hydrophilic radical, such as the condensation, products of ... 
alkyl phenols or higher fatty alcohols with ethylene oxide > . 
the condensation products of polypropylene glycol with 
ethylene oxide or propylene oxid^, the condensation products ' 
of ethylene oxide with the reaction product Of ethylene . 
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diamine and propylene oxide, as well as long-chain tertiary 
amine oxides ( ). 

CuH25 • » « 0 

Finally, surfactants with amphionic (ampholytic) 
character are the following compounds: 

Derivatives of aliphatic, secondary and tertiary amines 
or quaternary ammonium compounds with from 8 to 18 carbon 
atoms and a hydrophilic group in the aliphatic radical, such . 
as sodium-3-dodecylaminopropionate, sodiuin-3- 
dodecylaminopropane sulfonate, 3- (N, N-dimethyl-N- 
hexadecylamino) •-I'-propane sulfonate or fatty acid aminoalkyl- 
N.N-dimethyl acetobetaine in which the fatty acid contains 
from 8 to 13 carbon atoms and the alkyl radical contains from 
1 to 3 carbon atoms. 

Suitable builder substances for the detergents of the 
invention are inorganic or organic salts that react slightly 
acidically, neutrally or in alkaline fashion, in particular 
inorganic or organic complexing agents. 

usable salts that react slightly acidically, neutrally 
or in alkaline fashion are for instance the bicarbonates, 
carbonates or silicates of alkalis, and also mono-, di- or 
trialkali orthophosphates. Di- or tetraalkali 
pyrophosphates, as complexing agents, known metaphosphates , 
alkali sulfates and the alkali salts of organic, not 
capillary-active sulfonic acids containing from 1 to 8 carbon 
atoms, carboxylic acids and sulfocarboxylic acids. These 
include for instance water-soluble salts of benzene sulfonic 
acid, toluene sulfonic' acid or xylene sulfonic acid, water- 
soluble salts of sulfoacetic acid, sulfobenzoic acid, or 
salts of sulf odicarboxylic acids as well as tlie salts of 
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acetic acid, lactic acid, citric acid, tartaric acid/ 
oxydiacetic acid (HOOC-CH2-0-CH2-COQH) , oxydisuccinic acid, 
l,2,3,4^cyclopentane tetracarbcxylic acid, polyacrylic acid . 
and polymaleic acid. 

As complex-forming builders, the weakly acidically 
reacting metaphosphates and tHe alkaline-reacting 
polyphosphates are also suitable, in particular 
tripolyphosphate. They may be substituted entirely or in 
part by .organic complexing agents* The organic complexing 
agents include for instance nitrilotriaciBtlc acid, 
ethylenediaminetriacetic acid, N- 

hydroxyethylethylenediaminetriacetic acid, polyalkylene 
polyamine-N^polycarboxylic acids and other knov/n organic ' 
complexing agents, and a combination of different complexing . 
agents can also be employed. 

Detergent adjuvants according to the invention include 
such products as the alkali or ammonium salts of sulfuric 
acid, silicic acid, carbonic acid, boric acid, alkylene 
phosphonic acid, hydroxyalkylene phosphonic acid or 
aminoalkylene phosphonic acid, as well as bleaching agents, 
stabilizers for peroxide compounds (bleaching agents), and 
water-soluble organic complexing agents « 

Specifically, the bleaching agents include sodium 
perborate mono- or tetrahydrate, the alkali salts of . 
peroxomono- or peroxodisulfuric acid, and the alkali salts of 
peroxodiphosphoric acid {H4P20a) . As stabilizers for these 
bleaching agents, water-soluble, precipitated magnesium 
silicate is for instance used. Organic complexing agients are 
the alkali salts of iminodiacetic acid, nitrilotriacetic 
acid, ethylenediaminete'traacetic acid, methylene diphosphonic 
acid, 1-hydroxyethane-l, 1-diphosphonic acid, and nitrilotris- ; 
methylene phosphonic acid* 
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Detergent adjuvants that increase the dirt-carrying 
capacity of solutions of detergent and water, such as* • 
carboxymethylcellulose, carboxyaethyl starch, 
Biethyicellulose, or copolymers of mjaleic acid anhydrfde with 
methylvinyl ether, foam regulators, such as mono- and 
dialkylphosphoric acid esters with 16 to 20 carbon atoms in 
the alkyl radical, and optical brighteners, disinfectants/ 
and/or proteolytic enzymes may also be additional components, 
of the softening detergent. 

Example 1 (Preparation of acrylic acid-l-phenylvinyl-1- : 
phosphonic acid copolymer analogous to the prior art) 

In a two-liter multinecked flask with an agitator,;: 
reflux cooler, thermometer and droplet funnel, 216 g (3* Mols) 
of acrylic acid and 110.4 g (0.6 Mois) of l-phenylviriyl-l>.. . 
phosphonic acid are heated in 326 ml of water under atn linert 
gas atmosphere until boiling. Oyer 18 hours, 15 g: of 
potassium peroxide disulfate is added drop by drop in the 
form of a 5% aqueous solution. 

As the product, 952 g of an aqueous viscous solution • 
are obtained, the solution being ; free of mpnomeric 1— 
phenylvinyl-l-phosphonic acid, according to 31 p-nmr/ - / . 
spectroscopy. 

Example 2 (Preparation of acrylic acid propene-2- 
phosphonic acid copolymer analogous to the prior art) . 

In an apparatus analogous to Example 1, 240 g (3.3 •; 
Mols) of acrylic acid and 40.3 g (0,33 Mols) of propen^-i- 
phosphonic acid are heated until boiling in 500 ml of water. 
By adding 5 ml of 5% potassium peroxide aisulf are solution as 
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a radical starter, the i>oiymerizatibn is put in mptidn. / : 
After 15 minutes, 780 g of : a viscous colorless solution aire 
ol>tained, in which the residual monomier content of projpifenW-^ 
phosphonic acid is determined by 31 p-jjtjR spectroscopy ^0% 
of the phosphonic acid used is in polymer -abound form» / ; 

Exaiaple 3: Laboratory test of calcium bindihg ca^paoity . 

This test determined the quantity of. completing ag:ehtv^ 
in the form of the sodium salt at- a pH of 10, that is needed V 
to re-dissolve a given quantity of ofreshty precipitated- C^^ 
precipitate. This method, in contrast to the. calcium-^ 
sensitive electrode, for instance, /:can also be used dit: '-'- • - 
elevated temperature. If for the . same, quantity ratios - the^ • 
solution remains as clear at eov.as at.:26'C,- then .the^2;qrc^^^^ 
rvalue applies to. the elevated temperature as well . /^ 
method • involves an error on the .:ordfer -to magnitude, of + 5%/^ 
because the titration speed affects the outcome of titration.' 
The resultant numerical values accordingly are merely .;an : 
Indication of the order cf magnitude of the calcium bindiTig^'^^ 
capacity- In general, the -calcium binding capacity decareaisiss 
as the temperature increases. The results are shown ib^^^.^^^^ 
I. \ \ \ ./ ; .• ' ' . \ . ' •/ 

Example 4 : Laboratory test - of dispersing . peirf ormaHc - 

In a hard glass beaker, in 100 ml of water at ZB^^ .d, = 
which, was adjusted to a pH. of 10 with, soda lye, 0.2 g q.fvthe 
dispersing agent to be tested were placed/ and 0 • 5 wei.ghtr^ 
of iron oxide pigment fB^tyferrox (^^) 130) wer^ added.. . ' : / 
Dispersion was performed for 5 minutes at 2000 rpmiwithia 
sawtooth agitator with a disk diamiBrer of 40 mm.. For the r - 
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present tests, the pH was readjusted to 10 again. 30 ml of 
the dispersion were placed in a PVC beaker and a filter. paper 
strip (TnediiiTn- to wide-pore, 90 g/m- ) was suspended in it, . 
and the liquid column was allov/ed to rise to two. hours. / 
Depending on the co-migration of the pigment, the grades* ■ 
assigned were 1 (very good), 2 (good), 3 (raediocre)/4 ■ 
(poor). The results can be found in Table I, . 

Example 5: Threshold test . . 

The threshold action can be made visible by scattered 
light lueasurenent (the Tyndall effect) CaC03 slurries were- • 
used for the measurement, which were prepared by combining* 

225 jnl of water 56' d .(CaCl2 hardness) 

with 25 ml NaHC03 solution (Mblar ratio CaCl2:NaHdd3 = 
1:1.15) 

in the presence of 30 ppm of test substance. At room . . 
temperature, by means of a scattered-light photoweter. the 
course of turbidity was then followed and assessed. : 

The assessment was done by the following grading scala: • 

grade A (poor) = blind specimen • ' . 

3 (mediocre) = marked lessening in the level of ' : 
turbidity con^pared v/ith the blind value 

2 (good) = occurrence of turbidity after a pronounced 
delay, or severely reducefd turbidity 

1 (vet-y good) = no turbidity within 4 5 minutes ^ 

The results are shov/n in Table I. 
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Example 6: Wash test 

Various test fabrics (terry cloth, EMPA cotton (E^^ 
Eidgenossische Materialprufungsanstalt, . St V Gallen/. 
Svritzeriand] , WFK cotton fWFK Waschereitorschung- Krefe^^^ 
Gerihany], V^FK polyester-cotton, 2/2 rib) were washed .20;: ti^ 
at 93 '^C and 18" d with a test detergent A of the f oilWing ^ ; 
G<bThpositxon (dosage per 150 g in: pre-wash. and main : waWV- • 

— : weight % . 

NTPP ■ 22.0 :'"■■:'::/. 

Alkyi benzene sulfonate ' 7.0 " ' ""• *. . 

Nonionxc . surf actants 4.0 . * 

. Soap ■ • ' ' ''^ ' 3.5" •/ 

. Carboxymethyl cellulose 1.. 5:;:\ = V":**. : " * 

Ethyleriediaminetetraacetate : (lEDTA) 0 , 2 - V * ' ' 

Optical brightener 0.2 . 

Enzymes 0.25 

NaB03 • 4H2O 20.0 

Sodium disilicate 5. 0'" - V * 

: Magnesium silicate- .. ' 2\ 0/' \ " 

■ Na2S04 34.35" .\-\'Cy'-]^ 

Ne>:t, the inorganic fabric: incrustation was ascertained ' 
by ;incineration at SOO'C: ■ ' 

By repeating the test with the addition of 1' weight: %;* 
of copolyiner acrylic acid/l-phenylvinyl-l-phosphonic acid . ::' 
(ACS/PVP; molar ratio 10 : i)/ referred to the quantity of 
detergent, it was possible to lower the inorganic. fabric. 
incrustation markedly (Table II) . 
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Example 7: VJash test . . .. 

EMPA cotton as in Example 6 was washed 25 tim^is at 60.'C. 
and 18'^ d with a test detergent B of the following • ; - 
composition (dosage 160 g, main wash only: 



B : . weight ^ 

NTPP . 25,0 . 

Zeolite A 15,0 . 

Soda 1.7 

Sodium perborate tetrahydrate 22.0 

Anionic surfactants 8.4- 

Ncnionic surfactants 3.6 -. 

Soaps . : : 3 .8 ' . ■ 



The inorganic fabric incrustation was ascertaijied \by 
incineration at 800 "C. The test was repeated in the presence > 
of 1.6 v/eight % of copolymer in accordance with Example" 2-, " 
referred to the quantity of detergent/ by which virtually; the 
same reduction in fabric incrustation was attained as by the 
addition of 3.1 weight % of sodium nitrilotriacetate.. (NTA.) 
{Table 11) . 

Exa/r.ple 3: Wash test 

An even better result v;as attained with test detergent 
B by adding 1.6 weight % of copolymer acrylic acid-1- 
phenylvinyl-l-phosphonic acid (ACS/PVP; molar ratio 10.:i) 
(Table II> . ' , 
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Claims: 

1- A washing and cleaning agent, having 5 to 70 weight 
% of at least one surfactant, 0.1 to 50 weight % of at least 
one builder, and conventional washing adjuvants, 
characterized by the following builder contents : 

a) 0.1 to 25 weight % of a copolymer, which can be 
obtained by copolymer ization, known per se, of the fblipwing 
monomers: 

aa) 40 to 99.9 Mol % of ethylenically 
unsaturated carboxylic acids or their alkali salts having the 
general formula Ri(R2)c - C(r3)C00X, 

in v/hich X stands for. H, alkali metal; 
r2 stands for H, GOOX, Ci to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

R^, r2 stand for H, Ci to C4 alkyl, G5 to C3 
cycloalkyl, phenyl, or substituted phenyl; 
or anhydrides thereof; 

bb) 0.1 to 40 Mol % of ethylenically 
unsaturated phosphonic acids or their alkali salts havirwf.the 
; g^eneral formula R'^(R^)C » C(r6)P03X2, 

in which X stands for H, alkali metal; 
r4, r5 stand for H, to C4 alkyl, C5 to Cs 
cycloalkyl, phenyl, or substituted phenyl; 

stands for to C4 alkyl, C5 to €3 cycloalkyl,; • . 
phenyl, or substituted phenyl; 

cc) 0 to '20 Mol % blefinically unsaturated 
compounds without carboxylic or phosphonic acid groups, 

b) 0 to 49.9 weight % cohyentional builders. 
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2- The use as a builder or builder additive, in 
washing and cleaning agents, of a copolymer, which can be . 
obtained by copolymerization, known per se, of the following 
monomers : 

a) 40 to 99.9 Mol % of ethylenically unsaturalted - 
carboxylic acids or their alkali salts having the general ^ = 
formula R^(R^)C = C(r3)C00X, . - 

in which X stands for H, alkali metal; 

r2 stands for H, COOX, Ci to C4 alkyl, C5 to;C3 
cycloalkyl, phenyl, or substituted phenyl; 

R^, stand for H, Ci to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

b) 0.1 to 40 Mol % of ethyienically unsaturated . ; 
phosphonic acids or their; alkali salts having the general 
formula r4(r5)c « c(R^)P03X2, 

in which X stands for H, alkali metal; 

R^, stand for H; to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

stands for Cx to C4 alkyl/ C5 to cyclpalkyl; ^ 
phenyl, or substituted phenyl; 

c) 0 to 20 Mol % olefinically unsaturated compounds 
without carboxylic or phosphonic acid groups. 
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Translation page S, "sodium or potassium oleyl sulfate <r.H{.,tn «^ • 
potassium salts" - in each casef "sodiuS" is^not an e?4mln? bS^^ 
modifies the part after "potassium". ^ an exement but 

Translation page 9, "Usable salts that react slightly acidicallv 
neutrally or in alkaline fashion are for instancl the Sicarboia^^^^^ " 
carbonates or silicates of alkalis, and also mono-, di- o? tSialklli 
orthophosphates. Di- or tetraalkali pyrophosphate^, as comoiexina ■ 
agents, known me taphosphates, alkali gulfftes%nd the f IkaTi SalJI of 
organic, not capillary-active sulfonic acids containing fro^i 1 to 8 
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agents, known metaphosphates , . . . " - would that make iiSse cheiaicSly? 
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dihydrogentrioxocarbonate. Noted for the record. To me simoier is 
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US page 10^ before Example i, ."optical bright en^rs, disinfectants, 
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for fabric softener (added to the rinse cycle) is Weichspi"n . 

Example 4, "a hard glass beaker" - also known as a resistance-qlass 
beaker, if that is a better term. . - : 

In the examples, -C are mentioned, but also • d; at first I thought ' 
the latter was a typo for c but it seems to be a measure of hardness. = 
Shore hardness is usually D? Apparently this ''d" is a measUr^e- of 
water hardness; for example: "loo ml of water at 23" d". 

US page 15, "acrylic acid/i-phenylvinyl-i-phosphonic acid" - the 
slash is probably a typo for a hyphen but left as is; German oage 12 
line 5 . ■ er .-3. f 




Translation of European Patent Application 0 161 596 A2 

Filed May 4, 1985 with priority of May 18, 1984, DE 34 

18 494 

Inventors: Grosse et al 
Assigned to Hoechst AG, Frankfurt 

(54) Washing and Cleaning Agent 

(57) The washing and cleaning agent of the invention, 
having 5 to 70 weight % of at least one surfactant, 0.1 to 50 
weight % of at least one builder, and conventional washing 
adjuvants, is characterized by the following builder 
contents : 

a) 0.1 to 25 weight % of a copolymer, which can be 
obtained by copolymerization, known per se, of the following 
monomers : 

aa) 40 to 99.9 Mol % of ethylenically 
unsaturated carboxylic acids or their alkali salts having the 
general formula R^(r2)c = C(R^)COOX, 

in which X stands for H, alkali metal; 

r2 stands for H, COOX, to C4 alkyl, C5 to Cs 
cycloalkyl, phenyl, or substituted phenyl; 

r1, r3 stand for H, to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

bb) 0.1 to 40 Mol % of ethylenically 
unsaturated phosphonic acids or their alkali salts having the 
general formula r4(r5)C = C(R^)P03X2, 

in which X stands for H, alkali metal; 

R"^, r5 stand for H, to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 



Stands for to C4 alkyl, C5 to Cg cycloalkyl, 
phenyl, or substituted phenyl; 

cc) 0 to 20 Mol % olefinically unsaturated 
compounds without carboxylic or phosphonic acid groups, 
b) 0 to 49.9 weight % conventional builders. 
The invention also pertains to the use of the copolymer 
as a builder or builder additive in washing and cleaning 
agents. 
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WASHING AND CLEANING AGENT 



One detergent ingredient that is decisive for successful 
washing with washing and cleaning agents is pentasodium 
triphosphate, Na5P30iO' also known industrially as sodium 
tripolyphosphate or NTPP. The compound has the following 
effective properties: 

- complexing of alkaline earth ions, 

- selective adsorption at boundary faces of the textile 
substrate and dirt, 

- reinforcing the action of anion surfactants, 

- dispersion of pigment soil, 

- alkaline reaction, 

- buffer action, 

- "threshold" action, 

- builder for washing and cleaning agents. 

Of particular significance in the cleaning power of 
modern detergents are the calcium binding capacity, the dispersion 
action, and the "threshold" effect, which is understood to 
mean the property of a substance, used in a substoichiometric 
ratio, of delaying or hindering the settling out of hardness 
salts. 

One undesired side effect of NTPP is that - along with 
phosphates from other sources, such as fertilizers, feces, 
soil erosion, and may others - it contributes to introducing 
phosphorus into bodies of water. Excess phosphorus 
concentrations, especially in stagnant and slow-flowing 
bodies of water, can lead to eutrophication . 

For this reason, comparably well suited substitutes for 
phosphates have long been sought. In various countries, 
official steps have been taken to limit or entirely forbid 
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the use of NTPP in detergents. 

In the Federal Republic of Germany, lowering the 
phosphate content in detergents meant poorer results from 
washing. In particular, increased inorganic fabric 
incrustation was observed; there is no doubt that excessive 
fabric incrustation makes the washed product less useful. 

It was accordingly the object to find phosphate 
substitutes that improve the action of the builder system and 
thus the action of the detergent again. 

Many substances have been discussed as a complete or 
partial substitute for NTPP, examples being zeolite A, 
trisodium nitrilotriacetate and sodium citrate. For various 
reasons - in part, ecological concerns, lack of economy, 
performance that is not satisfactory in every respect - until 
now no substance has been found that by itself could be 
successful as an NTPP substitute. On the contrary, the 
opinion was increasingly expressed that combinations of 
builders or builder additives could lead to optimal 
performance. Compounds that in relatively low usage 
concentrations exert pronounced influence on the builder 
system are known as builder additives. 

The invention relates to a washing and cleaning agent, 
having 5 to 70 weight % of at least one surfactant, 0.1 to 50 
weight % of at least one builder, and conventional washing 
adjuvants, which is characterized by the following builder 
contents: 

a) 0.1 to 25 weight % of a copolymer, which can be 
obtained by copolymerization, known per se, of the following 
monomers: 

aa) 40 to 99.9 Mol % of ethylenically 
unsaturated carboxylic acids or their alkali salts having the 
general formula r1(r2)c = C(R^)COOX, 
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in which X stands for H, alkali metal; 

r2 stands for H, COOX, Cx to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

R^, stand for H, C]^ to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

bb) 0.1 to 40 Mol % of ethylenically 
unsaturated phosphonic acids or their alkali salts having the 
general formula r4(r5)C = C(r6)P03X2; 

in which X stands for H, alkali metal; 

, r5 stand for H, to C4 alkyl, C5 to C3 
cycloalkyl, phenyl, or substituted phenyl; 

R^ stands for to C4 alkyl, C5 to Cg cycloalkyl, 
phenyl, or substituted phenyl; 

cc) 0 to 20 Mol % olefinically unsaturated 
compounds without carboxylic or phosphonic acid groups. 

b) 0 to 49.9 weight % conventional builders. 

The invention also pertains to the use as a builder or 
builder additive, in washing and cleaning agents, of a 
copolymer, which can be obtained by copolymerization, known 
per se, of the following monomers: 

a) 40 to 99,9 Mol % of ethylenically unsaturated 
carboxylic acids or their alkali salts having the general 
formula r1(r2)c = C(r3)COOX, 

in which X stands for H, alkali metal; 

r2 stands for H, COOX, C^ to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

R^^ R^ stand for H, C^ to C4 alkyl, C5 to C3 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

b) 0.1 to 40 Mol % of ethylenically unsaturated 
phosphonic acids or their alkali salts having the general 
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formula r4(r5)c = C(r6)P03X2, 

in which X stands for H, alkali metal; 

r4, r5 stand for H, to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

r6 stands for to C4 alkyl, C5 to Cs cycloalkyl, 
phenyl, or substituted phenyl; 

c) 0 to 20 Mol % olefinically unsaturated compounds 
without carboxylic or phosphonic acid groups. 

Preferably, 65 to 98 Mol % of ethylenically unsaturated 
carboxylic acids, 2 to 30 Mol % of ethylenically unsaturated 
phosphonic acids and 0 to 5 Mol % of other olefinically 
unsaturated compounds are polymerized to form the copolymers 
used according to the invention. These copolymers of the 
invention are incorporated as builders or builder additives, 
preferably together with pentasodium triphosphate, zeolite A 
or trisodium nitrilotriacetate, as further builders into the 
washing and cleaning agents. 

To prepare the copolymers, preferably acrylic acid, 
methacrylic acid, vinyl acetic acid or maleic acid anhydride 
are used as ethylenically unsaturated carboxylic acids or 
their anhydrides, and preferably 1-phenylvinyl-l-phosphonic 
acid or propene-2 -phosphonic acid is used as ethylenically 
unsaturated phosphonic acids. The colymerization of other 
olefinically unsaturated compounds without carboxylic or 
phosphonic acid groups is unnecessary, although for instance 
ethylene, butadiene, chloroprene, acrylamide, methacrylamide, 
acrylamidosulfonic acid, vinylsulf onic acid, allylsulf onic 
acid, vinyl acetate, hydroxy ethyl aery late or hydroxy propyl 
acrylate, vinyl glycol, or methyl (meth) aery late may also be 
incorporated by polymerization. 

The copolymers functioning according to the invention 
as builders at the same time have the character of polymeric 
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carboxylic acids and phosphonic acids, and they develop their 
excellent incrustation-inhibiting and dispersing properties 
equally with various builder systems, such as in combination 
with NTPP and zeolite A. 

The monomeric ethylenically unsaturated carboxylic 
acids are in general products available on a large industrial 
scale; the monomeric ethylenically unsaturated phosphonic 
acids are easily and economically obtainable, for instance by 
reacting ketones with phosphorus trichloride (German 
Published Patent Application DE-OS 33 23 392) or with 
tetraphosphorus hexoxide (German Published Patent 
Applications DE-OS 31 25 329 and DE-OS 32 10 419), 

DE-OS 18 01 411 describes the use of water-soluble 
salts of organic polymer compounds that contain phosphonic 
and carboxylic acid groups in the side chains as general 
builders in washing and cleaning agents. Vinyl phosphonic 
acid serves as the phosphonic acid monomer here. Using this 
builder alone, however, is not commercially feasible. 

The production of the copolymers, functioning according 
to the invention as builders, from the aforementioned 
monomers by radical polymerization is known per se or can be 
performed by comparable recipes (see for instance DE-OS 2 4 55 
624, Example 10, and DE-OS 18 01 411, page 5). 

The builders contained according to the invention in 
the washing and cleaning agents may be incorporated into the 
washing and cleaning agents in the usual way by spray drying, 
mixing, or a spray mist mixing process. Another advantage of 
the builders or builder additives according to the invention 
is their contribution to "anti-caking" , that is, to prevent 
demixing phenomena in detergent slurries that are rich in 
nonionic surfactants . 

The washing and cleaning agents according to the 
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invention are distinguished by excellent outcomes of washing • 
They have a markedly high calcium binding capacity as well as 
excellent dispersing and threshold action, so that long with 
their incrustation-inhibiting action, pronounced graying- 
inhibiting properties must be ascribed to them. 

The washing and cleaning agent of the invention 
contains as surfactants preferably those of an anionic, 
amphionic (ampholytic) or nonionic nature. 

Anionic surfactants are understood to mean the water- 
soluble salts of higher fatty acids or colophonic acids such 
as soda or potash soaps from coconut, palm kernel or rapeseed 
oil as well as from tallow, and mixtures thereof. Also 
included in this term are higher alkyl-substituted aromatic 
sulfonates, such as alkyl benzene sulfonates with from 9 to 
14 carbon atoms in the alkyl radical, alkyl naphthalene 
sulfonates, alkyl toluene sulfonates, alkyl xylene 
sulfonates, or alkyl phenol sulfonates; fatty alcohol 
sulfonates (R-CH2-0-S03Na ; R = Cn^u) or fatty alcohol ether 
sulfates, such as alkali lauryl sulfate or alkali hexadecyl 
sulfate, triethanolamine lauryl sulfate, sodium or potassium 
oleyl sulfate, sodium or potassium salts of lauryl sulfate 
ethoxylated with from 2 to 6 Mols of ethylene oxides. Other 
suitable anionic surfactants are secondary linear alkane 
sulfonates as well as a-olefin sulfonates with a chain length 
of 12 to 20 carbon atoms. 

Nonionic surfactants are understood to be those 
compounds that have an organic hydrophobic group as well as a 
hydrophilic radical, such as the condensation products of 
alkyl phenols or higher fatty alcohols with ethylene oxide, 
the condensation products of polypropylene glycol with 
ethylene oxide or propylene oxide, the condensation products 
of ethylene oxide with the reaction product of ethylene 
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diamine and propylene oxide, as well as long-chain tertiary 



Finally, surfactants with amphionic (ampholytic) 
character are the following compounds: 

Derivatives of aliphatic, secondary and tertiary amines 
or quaternary ammonium compounds with from 8 to 18 carbon 
atoms and a hydrophilic group in the aliphatic radical, such 
as sodium-3-dodecylaminopropionate, sodium-3- 
dodecylaminopropane sulfonate, 3- (N,N-dimethyl-N- 
hexadecylamino) -1-propane sulfonate or fatty acid aminoalkyl- 
N,N-dimethyl acetobetaine in which the fatty acid contains 
from 8 to 18 carbon atoms and the alkyl radical contains from 
1 to.3 carbon atoms. 

Suitable builder substances for the detergents of the 
invention are inorganic or organic salts that react slightly 
acidically, neutrally or in alkaline fashion, in particular 
inorganic or organic complexing agents. 

Usable salts that react slightly acidically, neutrally 
or in alkaline fashion are for instance the bicarbonates, 
carbonates or silicates of alkalis, and also mono-, di- or 
trialkali orthophosphates. Di- or tetraalkali 
pyrophosphates, as complexing agents, known metaphosphates, 
alkali sulfates and the alkali salts of organic, not 
capillary-active sulfonic acids containing from 1 to 8 carbon 
atoms, carboxylic acids and sulfocarboxylic acids. These 
include for instance water-soluble salts of benzene sulfonic 
acid, toluene sulfonic acid or xylene sulfonic acid, water- 
soluble salts of sulfoacetic acid, sulfobenzoic acid, or 
salts of sulfodicarboxylic acids as well as the salts of 



amine oxides ( 
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acetic acid, lactic acid, citric acid, tartaric acid, 
oxydiacetic acid (HOOC-CH2-O-CH2-COOH) , oxydisuccinic acid, 
1,2,3,4-cyclopentane tetracarboxylic acid, polyacrylic acid 
and polymaleic acid. 

As complex-forming builders, the weakly acidically 
reacting metaphosphates and the alkaline-reacting 
polyphosphates are also suitable, in particular 
tripolyphosphate. They may be substituted entirely or in 
part by organic complexing agents. The organic complexing 
agents include for instance nitrilotriacetic acid, 
ethylenediaminetriacetic acid, N- 

hydroxyethylethy lenediaminetr iacetic acid , polyalkylene 
polyamine-N-polycarboxylic acids and other known organic 
complexing agents, and a combination of different complexing 
agents can also be employed. 

Detergent adjuvants according to the invention include 
such products as the alkali or ammonium salts of sulfuric 
acid, silicic acid, carbonic acid, boric acid, alkylene 
phosphonic acid, hydroxyalkylene phosphonic acid. or 
aminoalkylene phosphonic acid, as well as bleaching agents, 
stabilizers for peroxide compounds (bleaching agents) , and 
water-soluble organic complexing agents. 

Specifically, the bleaching agents include sodium 
perborate mono- or tetrahydrate , the alkali salts of 
peroxomono- or peroxodisulfuric acid, and the alkali salts of 
peroxodiphosphoric acid (H4P2O8) . As stabilizers for these 
bleaching agents, water-soluble, precipitated magnesium 
silicate is for instance used. Organic complexing agents are 
the alkali salts of iminodiacetic acid, nitrilotriacetic 
acid, ethylenediaminetetraacetic acid, methylene diphosphonic 
acid, 1-hydroxyethane-l, l-diphosphonic acid, and nitrilotris- 
methylene phosphonic acid. 
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Detergent adjuvants that increase the dirt-carrying 
capacity of solutions of detergent and water, such as 
carboxymethylcellulose, carboxyinethyl starch, 
methylcellulose, or copolymers of maleic acid anhydride with 
methylvinyl ether, foam regulators, such as mono- and 
dialkylphosphoric acid esters with 16 to 20 carbon atoms in 
the alkyl radical, and optical brighteners, disinfectants, 
and/or proteolytic enzymes may also be additional components 
of the softening detergent. 

Example 1 (Preparation of acrylic acid-l-phenylvinyl-1- 
phosphonic acid copolymer analogous to the prior art) 

In a two-liter multinecked flask with an agitator, 
reflux cooler, thermometer and droplet funnel, 216 g (3 Mols) 
of acrylic acid and 110.4 g (0.6 Mols) of 1-phenylvinyl-l- 
phosphonic acid are heated in 326 ml of water under an inert 
gas atmosphere until boiling. Over 18 hours, 15 g of 
potassium peroxide disulfate is added drop by drop in the 
form of a 5% aqueous solution. 

As the product, 952 g of an aqueous viscous solution 
are obtained, the solution being free of monomeric 1- 
phenylvinyl-l-phosphonic acid, according to P-NMR 
spectroscopy . 

Example 2 (Preparation of acrylic acid propene-2- 
phosphonic acid copolymer analogous to the prior art) 

In an apparatus analogous to Example 1, 240 g (3.3 
Mols) of acrylic acid and 40.3 g (0.33 Mols) of propene-2- 
phosphonic acid are heated until boiling in 500 ml of water. 
By adding 5 ml of 5% potassium peroxide disulfate solution as 



-11- 



a radical starter, the polymerization is put in motion. 
After 15 minutes, 780 g of a viscous colorless solution are 
obtained, in which the residual monomer content of propene-2- 
phosphonic acid is determined by P-NMR spectroscopy. 90% 
of the phosphonic acid used is in polymer-bound form. 

Example 3: Laboratory test of calcium binding capacity 

This test determined the quantity of complexing agent, 
in the form of the sodium salt at a pH of 10, that is needed 
to re-dissolve a given quantity of freshly precipitated CaCOs 
precipitate. This method, in contrast to the calcium- 
sensitive electrode, for instance, can also be used at 
elevated temperature. If for the same quantity ratios the 
solution remains as clear at 60 as at 20*0, then the 20 
value applies to the elevated temperature as well. ' The 
method involves an error on the order to magnitude of ± 5%, 
because the titration speed affects the outcome of titration. 
The resultant numerical values accordingly are merely an 
indication of the order of magnitude of the calcium binding 
capacity. In general, the calcium binding capacity decreases 
as the temperature increases. The results are shown in Table 
I. 

Example 4: Laboratory test of dispersing performance 

In a hard glass beaker, in 100 ml of water at 23" d, 
which was adjusted to a pH of 10 with soda lye, 0.2 g of the 
dispersing agent to be tested were placed, and 0.5 weight % 
of iron oxide pigment (Bayf errox (^) 130) were added. 
Dispersion was performed for 5 minutes at 2000 rpm with a 
sawtooth agitator with a disk diameter of 4 0 mm. For the 
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present tests, the pH was readjusted to 10 again. 30 ml of 
the dispersion were placed in a PVC beaker and a filter paper 
strip (medium- to wide-pore, 90 g/m' ) was suspended in it, 
and the liquid column was allowed to rise to two hours. 
Depending on the co-migration of the pigment, the grades 
assigned were 1 (very good) , 2 (good) , 3 (mediocre) , 4 
(poor). The results can be found in Table I. 

Example 5: Threshold test 

The threshold action can be made visible by scattered 
light measurement (the Tyndall effect) . CaC03 slurries were 
used for the measurement, which were prepared by combining 

225 ml of water 56" d (CaCl2 hardness) 

with 25 ml NaHC03 solution (Molar ratio CaCl2:NaHC03 = 
1:1.15) 

in the presence of 80 ppm of test substance. At room 
temperature, by means of a scattered-light photometer, the 
course of turbidity was then followed and assessed. 

The assessment was done by the following grading scale: 

grade 4 (poor) = blind specimen 

3 (mediocre) = marked lessening in the level of 
turbidity compared with the blind value 

2 (good) = occurrence of turbidity after a pronounced 
delay, or severely reduced turbidity 

1 (very good) = no turbidity within 45 minutes 

The results are shown in Table I. 
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Example 6: Wash test 



Various test fabrics (terry cloth, EMPA cotton [EMPA = 
Eidgenossische Materialpriifungsanstalt , St. Gallen, 
Switzerland], WFK cotton [WFK = Waschereif orschung Krefeld, 
Germany], WFK polyester-cotton, 2/2 rib) were washed 20 times 
at 93**C and 18" d with a test detergent A of the following 
composition (dosage per 150 g in pre-wash and main wash) . 

A: weight % 



NTPP 


22 . 


0 


Alkyl benzene sulfonate 


7. 


0 


Nonionic surfactants 


4 . 


0 


Soap 


3. 


5 


Carboxymethylcellulose 


1. 


5 


Ethylenediaminetetraacetate (EDTA) 


0. 


2 


Optical brightener 


0. 


2 


Enzymes 


0. 


25 


NaB03 • 4H2O 


20. 


0 


Sodium disilicate 


5. 


0 


Magnesium silicate 


2. 


0 


Na2S04 


34 . 


35 



Next, the inorganic fabric incrustation was ascertained 
by incineration at 800 ''C: 

By repeating the test with the addition of 1 weight % 
of copolymer acrylic acid/l-phenylvinyl-l-phosphonic acid 
(ACS/PVP; molar ratio 10:1), referred to the quantity of 
detergent, it was possible to lower the inorganic fabric 
incrustation marlcedly (Table II) . 
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Example 7: Wash test 



EMPA cotton as in Example 6 was washed 25 times at 60 "C 
and 18 d with a test detergent B of the following 
composition (dosage 160 q, main wash only: 

weight % 



NTPP 25.0 

Zeolite A 15.0 

Soda 1.7 

Sodium perborate tetrahydrate 22.0 

Anionic surfactants 8.4 

Nonionic surfactants 3.6 

Soaps 3.8 



The inorganic fabric incrustation was ascertained by 
incineration at 800 ^'C. The test was repeated in the presence 
of 1.6 weight % of copolymer in accordance with Example 2, 
referred to the quantity of detergent, by which virtually the 
same reduction in fabric incrustation was attained as by the 
addition of 3.1 weight % of sodium nitrilotriacetate (NTA) 
(Table II) . 

Example 8: Wash test 

An even better result was attained with test detergent 
B by adding 1.6 weight % of copolymer acrylic acid-1- 
phenylvinyl-l-phosphonic acid (ACS/PVP; molar ratio 10:1) 
(Table II) . 
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Claims: 



1. A washing and cleaning agent, having 5 to 70 weight 
% of at least one surfactant, 0,1 to 50 weight % of at least 
one builder, and conventional washing adjuvants, 
characterized by the following builder contents: 

a) 0.1 to 25 weight % of a copolymer, which can be 
obtained by copolymerization, known per se, of the following 
monomers : 

aa) 40 to 99.9 Mol % of ethylenically 
unsaturated carboxylic acids or their alkali salts having the 
general formula R^(r2)c = C(R^)COOX, 

in which X stands for H, alkali metal; 

r2 stands for H, COOX, to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

R^, r3 stand for H, Ci to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

bb) 0.1 to 40 Mol % of ethylenically 
unsaturated phosphonic acids or their alkali salts having the 
general formula R'^(r5)C = C(r6)P03X2, 

in which X stands for H, alkali metal; 

R"^, r5 stand for H, Ci to C4 alkyl, C5 to Cg 
cycloalkyl, phenyl, or substituted phenyl; 

r6 stands for Ci to C4 alkyl, C5 to Cg cycloalkyl, 
phenyl, or substituted phenyl; 

cc) 0 to 20 Mol % olefinically unsaturated 
compounds without carboxylic or phosphonic acid groups. 

b) 0 to 49.9 weight % conventional builders. 
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2. The use as a builder or builder additive, in 
washing and cleaning agents, of a copolymer, which can be 
obtained by copolymer izat ion, known per se, of the following 
monomers : 

a) 40 to 99.9 Mol % of ethylenically unsaturated 
carboxylic acids or their alkali salts having the general 
formula r1(r2)c = C(r3)C00X, 

in which X stands for H, alkali metal; 

r2 stands for H, COOX, to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

r1, r3 stand for H, Ci to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

or anhydrides thereof; 

b) 0.1 to 40 Mol % of ethylenically unsaturated 
phosphonic acids or their alkali salts having the general 
formula r4(r5)c = C(R^)P03X2/ 

in which X stands for H, alkali metal; 

r4, r5 stand for H, Ci to C4 alkyl, C5 to Cq 
cycloalkyl, phenyl, or substituted phenyl; 

R^ stands for to C4 alkyl, C5 to C3 cycloalkyl, 
phenyl, or substituted phenyl; 

c) 0 to 20 Mol % olefinically unsaturated compounds 
without carboxylic or phosphonic acid groups. 
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